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Abstract 
Students learn in different ways and instructors must design their courses to meet the needs of those students. The 
SXUSRVH RI WKLV VWXG\ LV WR GHWHUPLQH OHDUQLQJ VW\OHV RI HQJLQHHULQJ VWXGHQWV DW $WÕOÕP 8QLYHUVLW\ IRU D VHUYLFH
course. A VARK questionnaire was administrated to the students who were enrolled in this course and learning 
styles of these students from different departments were determined and compared. This will provide a guide for 
instructors to improve their courses offered to different engineering departments based on the determined student 
learning styles.  
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1. Introduction 
Students learn in different ways and instructors must design their courses according to different learning styles.   
The most successful strategy is to design a course using different learning styles when teaching a diverse group of 
students. (Langlois & Thach, 2001; Miller, 2001; Tanner & Allen, 2004; Dinakar et. al., 2005) With this approach, 
instructors can understand the needs of students and students can learn more effectively. Service courses offered to 
different engineering departments require a need to analyze the learning styles of engineering students with respect 
to departments while designing these courses.   
There are a number of ways to determine the learning styles but the most common method is based on the type of 
sensory modality which one prefers when evaluating and utilizing new information in a learning environment (Lujan 
& DiCarlo, 2006). Four sensory modalities are defined by Flemming and Miles (1992) as auditory, visual, reading-
writing and kinesthetic and the VARK questionnaire developed by Flemming is used to assess the sensory 
modalities. Visual learners prefer the use of diagrams and symbolic devices such as graphs, flow charts, hierarchies, 
models, and arrows which represent printed information. Read-write learners prefer printed words and texts as a 
means of information intake; they also prefer lists, glossaries, textbooks, lecture notes, or handouts. Auditory 
OHDUQHUV SUHIHU ³KHDUG´ LQIRUPDWLRQ DQG WKXV HQMR\ GLVFXVVLRQV OHFWXUHV DQG WXWRULDOV ZKHQ DFTXLULQJ QHZ
information. Kinesthetic learning is a multimodal type employing a combination of sensory functions. Kinesthetic 
learners have to feel or live the experience to learn; they prefer simulations of real practice and experiences, field 
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trips, exhibits, samples, photographs, case studies, “real-life examples,” role-plays, and applications  to help them 
understand principles and advanced concepts. Some learners have a preference for one of these learning modalities, 
whereas multimodal learners do not have a strong preference for any single method. They rather learn via two or 
more of these modalities. (Baykan & Nacar, 2007) 
 The main purpose of this study is to determine learning styles of engineering students with respect to their 
different departments using the VARK questionnaire. Different engineering disciplines require talents that match the 
requirements of the associated undergraduate level degree. Common traits of engineering students include being 
inquisitive, having strong analytical skills, drawing attention to details, mathematically oriented with good problem 
solving abilities, as well as strong communication skills and a significant contributor  to a team effort, as a 
competent technical player. 
This paper is divided into four main sections. The next section describes the methods utilized to evaluate the 
sample students. The results are summarized and explained in the third section. Finally, concluding remarks for 
future work are provided in the last section. 
2. Method 
Probability and Statistics is an one-semester service course for engineering students at AtÕOÕP8QLYHUVLW\7KH
course primarily includes an introduction to descriptive and inferential statistics, basic probability distributions, 
regression analysis and confidence interval/hypothesis testing techniques. The students are required to utilize their 
analytical skills to calculate, test and evaluate real life applications of statistics based on primarily quantitative 
analysis and evaluation. The course is conducted in two parts including theoretical instruction, as well as laboratory 
implementation for practical instruction and evaluation by using a statistical software package.  Students enrolled 
from different departments participated in the study including Manufacturing Engineering, Computer Engineering 
and Mechatronics Engineering. The Turkish version of the VARK questionnaire was given to 120 students to 
determine their preferred mode(s) of learning. Gender and department information was also collected in order to 
compare students in terms of department and gender. Gender differences were emphasized in the work of Wehrwein 
et al. (2007).  Of the 120 students, 107 (89%) completed the questionnaire. In the VARK questionnaire, all the 
options for each question match a learning style and the respondents can omit a question or can choose two or more 
appropriate options. The questionnaires were evaluated based on scoring instructions (Baykan & Nacar, 2007). The 
reporting of the VARK data and other information about the students were analyzed by a statistical software 
package.  
3. Results 
3.1 Characteristics of Respondents 
 
Table 1 shows the distribution of the respondents in terms of departments and gender. Of the respondents, the 
majority of the students were from the Computer Engineering department comprising of 57% of the total sample 
population, 22, 4% of the students from Mechatronics Engineering and 20, 6% of them from the Manufacturing 
Engineering department. Of the respondents who participated in the survey 83 (77, 6%) were male and 24 (22, 4%) 
were female. 
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Table1. Cross-tabulation for department and gender 
 
 
3.2 Overview of engineering students learning styles  
 
Of the 107 students, 25.2 % of students preferred a multimodal learning style as seen in Figure 1a. Figure 1b shows 
students preferring a multimodal learning style. Bi-modal learning styles are abundant among the students with 
81.5%, whereas students preferring three modes (trimodal) remain at 18.5%. To illustrate, for 8 respondents 
Auditory and Kinesthetic learning styles are equally effective.  
 
 
          (a)      (b) 
 
Figure1. a) Percentages of respondents preferring a particular learning style b) Distribution of multi-modal learning styles among  respondents: 
bimodal and trimodal cases. 
 
Figure2. Percentages of respondents preferring a particular learning style for different departments. 
 
      Gender 
Total       female male 
Department 
Computer Engineering 
Count 15 46 61 
% of Total 14,00% 43,00% 57,00% 
Manufacturing Engineering 
Count 6 16 22 
% of Total 5,60% 15,00% 20,60% 
Mechatronics Engineering 
Count 3 21 24 
% of Total 2,80% 19,60% 22,40% 
Total Count 24 83 107 
% of Total 22,40% 77,60% 100,00% 
 Frequency Percent 
AK 8 29,6 
AR 3 11,1 
VK 5 18,5 
RK 2 7,4 
VA 2 7,4 
VR 2 7,4 
VAR 1 3,7 
VAK 1 3,7 
ARK 2 7,4 
VRK 1 3,7 
Total 27 100,0 
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3.3 Department Comparison 
 
The learning style preferences listed based on departments are shown in Table 2. The  multimodal learning style 
is mostly preferred by Computer Engineering students ( 27,9%) and Mechatronics Engineering students 
(%29,2),whereas  Manufacturing Engineering students mostly  prefer the Auditory learning style (36,4%) in their 
education. Interestingly, since Mechatronics Engineering is a multidisciplinary engineering requiring knowledge of 
Mechanical, Electrical and Computer Engineering, their preferences of learning style pair also involve mostly the 
kinesthetic learning style which is important in creating systems and machines within this discipline.   
Computer engineering students are mostly busy with software applications and many hardware issues, whereas 
Manufacturing Engineering students deal with different manufacturing practices. In terms of unimodal learning, the 
preferences of the Computer Engineering students were similar; Auditory (19, 7%), Kinesthetic (19, 7%), Reading 
/Writing (%19.7%) and Visual (%13, 1) learning styles were selected. Manufacturing Engineering students preferred 
Auditory (36, 4%), Kinesthetic (31, 8%), Visual (9, 1%) and Reading /Writing (9, 1%) learning styles. Auditory (20, 
8%) was the highest ranked preference among Mechatronics Engineering students, it was equally followed by 
Kinesthetic (16, 7%), Reading /Writing (16, 7%) and Visual (16, 7%) learning styles. As seen in Figure 2, there is 
no learning style that outranks others for all engineering disciplines. For example, all the preferences within the 
Mechatronics Engineering students are quite close to each other, suggesting the use of a variety of learning styles 
from their learning pool. Moreover, Manufacturing Engineering students highly prefer an Auditory style, which 
would emphasize the importance of instruction medium and communication within the classroom. All in all, 
Kinesthetic style is often more preferred among the learning styles. This finding supports the current structure of the 
course content. As mentioned previously, laboratory applications where students get their hands-on experience of 
data entry, analyis and interpretation seem to support and further the learning of such students within this course. 
Utilization of different instruction modes (whiteboard, PowerPoint slides…) will also support the variety of skills 
required to properly benefit from the course. Thus, students are not limited to a single style of instruction and their 
learning styles can be converged to a common goal of understanding and benefitting from the course. 
 
 
Table2.Comparison of departments and learning styles 
 
      Learning Styles 
Total 
      
Auditory Kinesthetic Visual Reading/writing 
Multiple 
modes 
D
ep
ar
tm
en
t 
Computer 
Engineering 
Count 12 12 8 12 17 61 
% within Department 19,7% 19,7% 13,1% 19,7% 27,9% 100,0% 
% within Learning 48,0% 52,2% 57,1% 66,7% 63,0% 57,0% 
Manufacturing 
Engineering 
Count 8 7 2 2 3 22 
% within Department 36,4% 31,8% 9,1% 9,1% 13,6% 100,0% 
% within Learning 32,0% 30,4% 14,3% 11,1% 11,1% 20,6% 
Mechatronics 
Engineering 
Count 5 4 4 4 7 24 
% within Department 20,8% 16,7% 16,7% 16,7% 29,2% 100,0% 
% within Learning 20,0% 17,4% 28,6% 22,2% 25,9% 22,4% 
Total Count 25 23 14 18 27 107 
% within Department 23,4% 21,5% 13,1% 16,8% 25,2% 100,0% 
% within Learning 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 
 
 
 
 
Table 3 Comparison of multimodal students in terms of departments 
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Total     AK AR ARK RK VA VAK VAR VK VR VRK 
Department 
Computer 
Engineering 
4 3 1 1 1 1 1 3 1 1 17 
Manufacturing 
Engineering 
3 0 0 0 0 0 0 0 0 0 3 
Mechatronics 
Engineering 
1 0 1 1 1 0 0 2 1 0 7 
Total 8 3 2 2 2 1 1 5 2 1 27 
 
As detailed in Table 3 above, Kinesthetic learning has been found to be an effective learning style among all three 
different types of engineering students. This will support the role of practical applications in the engineering courses 
emphasizing analytical skills and strong problem solving abilities.  
 
4. Conclusion 
 
The study has shown that learning styles are important in gaining maximum learning benefit from a course. The 
sample respondents have shown that approximately 25 % of students prefer a multi-modal learning style within the 
classroom. This is followed by the Kinesthetic style requiring real practices to enhance knowledge of the subject. 
Although the learning rates are lower than the findings in the literature, the study has shown that engineering 
students prefer applied instruction to improve their analytical and problem solving skills. All in all, the findings 
show that students prefer to become actively involved in the learning process, where they can share and contribute 
within the classroom. This is also critical in knowledge dissemination where students are more likely to further their 
skills attained within the course, by adapting their knowledge from the service course to their discipline. Several 
modes of instruction should be integrated within the courses taken by different engineering students with different 
backgrounds. Lastly, the theory given in a service course enhanced by means of applied studies for students to fully 
learn.  This will also increase the benefits of the course, for example students can evaluate and solve real life 
processes and problems using statistical applications.  
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